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Partial translation of Japanese Unexamined Patent Publication No. 
1987-73932 

[Problems to be solved by the invention] 

The present invention is explained in detail below with reference to 
the drawings. The present invention relates to a method for producing a 
spherical article (A) formed of a resilient elastic material with a central core 
5 as shown in Figs. 4 and 5. The method comprises the steps of preparing a 
set of molds 1 and 2 obtained by inserting a middle frame 2 provided with 
male -shaped parts 7 each having the same form as the core 5 in the center of 
the middle frame 2 between the upper and lower molds la and lb having 
spherical cavities as shown in Fig. 1," forming unvulcanized or semicured 
outer shells 4 by placing a shell material 3 in the cavities formed in the set of 
the molds 1 and 2 as shown in Fig. % removing the middle frame 2 from the 
set of molds 1 and 2 as shown in Fig. 3; placing the core 5 in a core trace 6 
formed on the outer shell 4 by the middle frame 2; and forming the spherical 
article GO by vulcanizing or curing the outer shells 4 with attaching the 
upper and lower outer shells 4 to each other. 
[Operation] 

The steps of the present invention are explained in detail below. 
Using the upper and lower molds la and lb as shown in Fig. 1 and the 
middle frame 2 having the male-shaped parts of the core 5 at a desired 
position, cavities each having the same form as the outer shell are formed by 
the upper and lower molds la and lb and the middle frame 2 disposed as 
shown in Fig. % and the outer shells are formed by placing the outer shell 
material 3, which is an elastic base material, in the cavities. At this time, 
the outer shells should be remained in the condition prior to completion of 
shaping, i.e., when the material is rubber, the outer shell is unvulcanized 
and when synthetic resin is used, the outer shell is semicured, and the 
middle frame is then removed from the upper and lower molds la and lb. 
The outer shells are attached to each other after placing the core 5 in a 
female-shaped core trace 6 formed on the inner surfaces of the outer shells 4 



formation is completed. Furthermore, because the outer shells 4 securely 
hold thorough the surface of the core 5, it is possible to obtain a spherical 
article (A) having strong resilient elasticity. 

Because the core 5 is accurately placed in a predetermined position in 
the outer shells 4 having a uniform material density, shift of the core during 
the formation can be prevented and this makes it possible to reUably place 
the core at the desired position. 
[Examples] 

The present invention is not limited to the two-layered structure 
comprising the core 5 and the outer shell 4 as shown in Fig. 4, and includes a 
three-layered spherical article (Al), for example, having a two-layered 4a 
and 4b outer shell as shown in Fig. 5, and multi-layered spherical articles 
having four or more layers. In such multi-layered structures, although the 
layers must be formed separately, unification of the layers can be conducted 
simultaneously, improving ease of formation. 

Furthermore, in any methods described above, the core 5 can be 
semivulcanized or semicured as with the outer shells 4 during formation. 
In this case, it is advantageous that the core 5 can be formed at the same 
time as the outer shells 4 are united into one body. The thus-formed 
spherical article (A) obtains stronger elasticity since the core 5 and the outer 
shells 4 are uniformly attached. 
[Effect of the Invention] 

As described above, the present invention relates to a method for 
producing an excellent spherical article that exhibits remarkably improved 
resilient elasticity and durability by accurately arranging the core in the 
correct position and strongly uniting its constituent components. 
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(54) MANUFACTURE OF SPHERICAL THING 

(57)Abstract: 

PURPOSE: To improve impact resilience and durability 
by performing core arrangement accurately and realizing 
strong unification, by a method wherein a top and 
bottom forces are made into a molding tool set by 
inserting a middle frame having a male- shaped part in 
the same form with a core material at the center of the 
same between the top and bottom forces, an outer shell 
which is in an unvulcanized or semicured state is formed 
by filling an outer shell material and vulcanization 
molding is performed by inserting and leaving the core 
material by removing the middle fi'ame. 
CONSTITUTION: To begin with, an outer shell 4 form is 
formed by filling a cavity shaped in the same form with 
the outer shell 4 form by a top and bottom forces 1a, lb 
and a middle frame 2 with an outer shell material 3 of an 
elastic material base. In this instance, as for the outer 
shell 4, it is restricted to a state of a material to be used 
anterior to completion of molding, that is, an 
unvulcanized state in case of rubber and a semi-cured 

state in case of synthetic resin. Then after the middle frame has been removed from the top 
and bottom forces la, lb and the outer shell 4 has been joined spherically by inserting a core 
material 5 into female-shaped core traces 6 shaped inside the outer shell 4, a spherical form A 
integrally shaped by vulcanizing or curing the same is obtained. 





J 



[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



2/2 



